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Abstract of KR20040005695 

PURPOSE: A manufacturing method of a micro- r-ts* «# a K S SSSSKg^ssssss^^ 
structure, a manufacturing method of a liquid FIG. iA |^^^^ S ^ > ^^ ^ X-~~3i 

discharge head and the liquid discharge head 
produced thereby are provided to refill ink at high 

speed by optimizing the three-dimensional shape 33 ^ 

of the liquid flow path and suppressing the 
vibration of a meniscus. CONSTITUTION: A first 
positive photosensitive material layer is formed 
on a substrate(201) to respond to ionizing 
radiation of the first wavelength in cross-linking, 
and a lower layer is formed through heat 
treatment of the positive photosensitive materially 
layer. An upper layer is composed of a second 
positive photosensitive material to respond to 
ionizing radiation of the second wavelength, and 
formed on the lower layer to form the two-layer 
structure. The desired pattern is formed in the 
upper layer by irradiating ionizing radiation of the 
second wavelength to the upper part of the two- 
layer structure and removing the irradiation 
region. The desired pattern is formed in the lower 
layer by irradiating the ionizing radiation of the 
first wavelength to the exposed portion to form 
the micro-structure on the substrate. A removable 
resin pattern is formed on the liquid passage 
forming portion of the substrate having a liquid 
discharge energy generating element(202). The 
pattern is coated by coating and hardening the 
resin layer on the substrate, and the liquid 
passage is formed by dissolving and removing 
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E 4fe ^7^^ lH|E^i!ej|0|E a|x|>iES £ g^oj x ^ gj-go] ^go S §^o| iff EA|^fe 

E5c£ 4°| 4^ ©SS EA|^fe E^OlcK 

E 6afe £ *H2S tffiofl Cd-Eh 7|^ ^E7f 7||<d£! SJa3 *Hl££l ki UEKHfe «E^E0|IL, E 

6bfe ^ smoil 0« E# ?if L^L-Hfe ^^j «0-^EO|CK 

E 7afe £ #aofl CCFBF E# SeH^-I S#o| 7H#£! %!H3!! S|=2| ^§ L^L-Hfe ^ «BE£ 

om, e 7b^ s^^ei e§ ? si LjEi-uife 4=^1 sgeeoick 
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bfe E 9aCH| LfEhy »|csf ti\nn E# UEfLHfe =£*J Q&&5.0\C\. 

E 106 S tf«s| Xfli 4!A|8fEHofl KFS *l|3i EA|sfe 7||sf£joj A|-A|EO|cK 
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£ ^H^l ^SCHI AhSilfe 7R°-Ho| 014, qhxhs aha^ 7 | fltf 7|If S|J= (°-H*| Ig Sl|=.Bt IT 

^ &^)si ^aiz&ofl o\m\ =?zm n\m$= *m 01 Ai-geKH °-w 7w Aiis^b am si 

o| B"S|o S odo-|xfe 7W ,||c«h| 5io|cK j!^ 7|* tttift m <a|s|| #1 

a2| x^^7| flsH *SS 7|#cH| fit* 5jo|cK 

SEtf, ft *I|H2| ij-yojj [[|.£|. oirg. s^o| 7H*H=J °Ja3! «|E<HI 20|ch 

ejfi una 7i#> 

SJa g£| 7 R «t|*||* MS^oi 7Rsfe 7|«r S-a IS 7W &£)ofl *1§£lb IS *l|i=fc %l 
W«1SLS «q*B #S, o| #I2| (HI S££lb IS cH|Mx| |^¥ Si <^| IS <HMk| i^¥2| SjoflU 
xlofl o|s H oh^| tfssi q*l|ft !St|7| fltf QWIfi- 7|^ °-^| £S?(0|*K ■asM^'BU ?b|iH ?M. 5 
EH, o|B|t!- «M IS 7W *M fllsshb » S°iAHb, chis se, 

(1) aw iss fla- s«hil^« wawfe ti&i sj om tmm ^gtfe sis £b ±a 7|&chi °ja § 
g« A* #g *, smg u|7|-e|m aw^i Qij^i o^o| ^2. mitisF^ji, <H7|<hi S7i ^ssoi 
a aiAim aioi^ 7h«ofl o|sh sja is?* a«r«KH *iissi-b aa, a; 

(2) 4f7| 7vi|ZE 5«1*7H 7|&# ffUWal, S*|-£# 4*l IS (dHH"5|^7flfe, #E|0|EJ| = 

)oj| <*jA|cH a|o|*|<H| oj^H °Jj^| iff in sj ?Ja IS?* l^sU, o|oUH ol 7hss ?£*|o| ^4 ^7| i 

4 7|ffS ^gJ-S ¥oi^oi Si^A|7|fe gfa if aw. 

^7| imofl o|SH °jH=5S ^oilAHb nthg 7|^t ai*is| nl^ 7fe^7j| ^7| ^| 

sHAH, £e|f(H| D|*|fe ^|&|2f SS=PiLhoi 7HH|« & SJ7)| aHoJEh tfcK t^B^H, ^o|» ^ 

¥7HLK q^l ^^o| ^¥0|i °Jj^| If CHILLI S"^¥2f S^fe 7|£ Bf«^S*1 SfgSfe ^ MS?2| 3 

7|# STTfl t S£S «CK ^, 4f7| J«S %m fijgfl oh^|o| oH^g ^ ^7H| $ 7 \ ^|^AH 

fe, 7|& x-tmt °m ^S ^^Sf7F *|2*MI ^!CK Hj-BfSl ^ij*f| ^S H^^H 

s y\sw 7is-«Hi sifA|7fe 5§ dh^ essn^. 

OlS AIIS tfHSl &A1|# «HSJ*h7| flSH §7H (B)6- 45242^ gM(H|A|b, ^^1 £ft OflL^I ^ 

?>b 7|& ^<H| AHSSAH °-H^| nHSS^a, olo-jAH nm 3.ms.*t 7 IS ^<H| ^a|§^ 

a, o| as ^x|gofl ah 7 | oh^| °^o| hh^chi <ej#£|fe all Son Jt^ n& 

m rt\7-\t\£ ya5 i« = fil Alls (OltK 'EHSsf ^moieUE 7HA|^i sjck o| «n«=s| SfSKHI-Mfe 
SJ-S - ^ XHSSAi *I|7H°| §O|^?H0i|Ai i?:|E|MS a|X|^e 7 |- A|-§£|a &C\. 5E^, 0| 7|S tfttjofl £|*KE! B|-E*I|S| 

sie|SZLEHE|°| 7|## 5ig«FJi £!7| [fflgo^i oh^| Mg? §21 ^^<^! ? A "oUH DH^ hS^es a\m y\S 
o| 7^^c|. aEHU, o| Bh£*Bsl a|S a* Alls ^a«H| ?.'o-|AH 7|^5ho S oh^| ^ gi o^o^ 
2| yj^e SA|- 7|&4 2*IS SfSfoflAHsj &S£l<H tHiiq-. ^, <ajx-|| gj £#?2| nHldoi 

AHSS o|¥o^|7| nflgoi ^H^S^ ¥^^2£ ctftSHt ^ S^cK CEl-Bl-Ai, °h^| §o| nHldo^ cH 
t[oi ^o| e§l« S 4.S2I nH@g 4 6!c|- (^, 7|&o|Ai¥Ej ^o| ys°| ^^o| A^^ %<U 

sHaU, &S£|oi bHQ). a 34, i^£S £S« 4IS«F7| $m °J=l #2. aSSo| s^oj mgcK 

(«)10- 2913174 SSCHlAib «|*|| ^S2| «!A|CH ^|0|XH 7^A|0fl 5^|0|A^ D|^a2| M^SES ¥ 
HSFAIH ^7C| ^g2| 7^g 50|1 TflO^O^ ^ iAF 7|ff3|- SSt^ ^Lt| ^tf4 0| SA|- 7|& 

os¥Nsi *o| &®«HWfi| oi H ftS2 j i^ah uj7i S Aj^efe 7HA|em ?JcK o|&|& El|o|^ 7h«ofl/Hsj go| 

SJ-Sfil ^|0^ §j£|^o^- 7Ffe8^|y, om 7h50fl A^SElb ^A|D^ 5||0|Afe &.^l ic^(H| AFgEfe <a|A|[H B|| 
0|XH£|- &5| £W<H|AH ¥l£2| Sl|0|A^7| 4§E|a 5\\0\M SAf°j L|{(H|AH2| <W|-a£ S\\0\M 3& 

E2| ffSS|-# iJS^b 5Jo| fi&sn*. ^§|, a§ha2| ^Ja^ SB = (H| ? A 'o-|AHb, IS in§ fl-s| 7|g S^2| HS<HI 

Celt IS ^^2| MS^Ol S|-^0flAi °J^o^ o|Aj £N> 7(-g S^H2| *JSSfe 30| 5 4A|7F gcK 

aiolAi 7F«H(H| ^^|£fe eiioNoi 2|§H a\H\ nmw M7fefi 3^7h &cK 

nEHi4, ^¥ §7H (S)4- 2169524 §M<H|A-fe 7|ff ^<HI M|7^e|mS aiKl^msl nUBS Sti«Fa, ^^t|b 
eH1H2| «^«Fa, ^11 g tfofl M|7Fe|m^ EN|x|^ii.2| ^|2eS aUth o| 7&&m *mt= EH1H2I g-^r 



§ ggstfi, awsfos #Q ^S^l n H^I 7HA|stfL fluk o| tf-Hoil/H, 2§°l W\ 

E|u^ E||X|^Efe ZfZ|- Hl-S- °J°40\ tiOWtit. 2g°| Z\\X\±K7l J[9\id (UV)CH| 7-jl-K 5Eb L||7|-E| 

m£ e aixl^te xF2|<sd(uv)ofl g-gsu, U|7hE|u^ 35 eflxi^ste SWsitd, E*Ud Eb xt! §21 EE] & 
AUdofl o| a1|£ agofl sjahB, 2# °^o| o|tf *m 2§°l lMe|m^ aixl^ss Af§*fo S ^ 

7\tm %m ttfSofl CH8H/H EhoH-|BK 7|tf(HW¥El feo| ##<H| DIsHaHje £#o| *!3b! nH&! S^t 4= 

CCj-BhAH, £ Bl-gXhSe iJ£ **| g7(J (*)4-216952S SMOfl 7HA|=J 7|£* tf7|tt Bflfd ^fflofl *jg^b 5! 
01| CHSFO^ Oflfi] SMS[2, Slff **| g7H (^)4-216952So| 7 | #t aH£j #*|OflAH°| QH^| o£o| ^£ 
Oil ^HgthS, °-!^| tf£2l n(|EHg f^b SLXlElMS et|X|AEO| £ 0 |M ^«o£. ^ ojg 20|EMl ^ZfSt- 

^tH §7H (^)4- 216952s SMofl 7|aH£M flfc tfo|, §«H «IWte«HH. *fi|ti(H| 3S*|-te 5II 
k|^S£AH tfa-BI 7hg« ^x|(!tsar sa|b|yn||fe)2F LFs£?lbci|oFx|c #£*«o| ^sr*« £&*tte 

&B| Etf i7C|E|M^ £Eth £jB| y/+4dOfl 33*Hr EflXl^ESAHfe SBUHUJOl^iSmia (PMI 

PK)# A|-*^(H 7|&(H| cm<M nHBol #o|fi- tftfSS mmUA MttW. =Lm, 0| tf&B| E# £x|e|mS 
SMfillxl^Mb #BHHIHo|i = SH||U ?liefi| §sH£|HS 2g°| eHS Sgofl ^ 

flew, e ttSS S« tffl<H| 8i<H*i 7|£W| c||s|.cH fco| »s| £jg£h nHEjg g^ST 4> &b 

stssi i^iEiMs x]\s.o\ £ *rs srasFb swi iss sr^n aick 



e was 7i^°i mMtKH nehs 50101, co-bfah & ^mm, &m£o\ * 

S ^S2| EChS ^51b ^7| QlA-il ?S^|oJ Afg«F0^ 0H*|| £ g gllELS A^^b tf^ 0| »B2S 

^S2| ec^s =?4e *6 S^E nWl^Tii 7FSS ^SS 2b Aj^e- oh^i £e ajcsi 

g ^-goj £C |. e 7R^o| %vo\ 7mm 5Eb uiars^oi d^fj- eq*B mi 
« AK^b a-a* Aiis^b 5oick 

°s ^Jh« ^HSS* ^ &b ^£ S^S A^f|-b tfof fflff 5o|cK 

SEC* ^^b ^b S^'E *' ?>^£h D|A|Sf7i| 7Fg^ *M If A^i^b 

Allg^b 5! old-. 

t* ai-Sfil SEdff ^*!b 7ROI3F2I ^Jl ^0| 7|7||S| 2£ ib U|2fS«0| ^ff St S|| = 

* x^^b AHIgsFb 5o|d. 

^. m ai-se 2221 iSj-ehcK 

e ^goj n \M\ =?-m2.\ ahis yafii ^11 AeoflAHb, 

7|-jul»S ^EHoflAH ^|1 nF5fe|o| SfAFtlS SS-«h7| «|1 ^a|e|m^ AHSgM 7|& 4f(HI Sgsm, 
0| iA|E|u^ AHSS* ^xHBlSTo^Mj 7H2S^ SX|E|M§ aHSS°S o|^chs S^^b 



EMI; 

s.sjm 2% ?£*us ^b emi ; 

m vi^zi ssi swids 2® ^ixflsi Aj.go| ^§ t*go\\ ?ea\vu mm °\m a asi s^em ai 
7h^o^am £b ass ^mt &n-, §y 

#Sfi| eHS §J ^U^SSMI ictS SFSfil ±S ¥ft<H| Tan nF&qo| SBl &AFSS SAI-a-as 

Ml ^*!^b EHIdS £b fFSS S^fFb EMIS £&^b, 7IS #cH| DWI =F^*i|« *|3&sfe ^^o| fllgEicK 

ft yS^I MS sll = *j£ S-y o| 7HH ASofl/cfc, m\ MS oflUxl tfg ?*b 7|# #°| o|*0 #M 

¥ft ^-ohi *n7H7te£!- ^^ifii nH&ja ggsu. 7is -^xi suss si sa^ai, mias 

ftsH 75fl7H«-aaAM °Jj*ll o|nH, afltlol *h DWI nm »ti<HI °|sH t^£|b, *W 

§t sues] alls a-aol allsm 

ft SJ8S| 0|AH| XflBS H^o\ jft ^ScHlAHfe, 

fl|1 9ft 31TO7I flff 73|1 a9£ xiSgl 7|& #<H| S^SU, n^qsj g-g aS«f7| flfl- fl|1 

39£ xHM§om¥eH S7Kflia|- tfgofl ojaH °J7U« HMft Sgtfte EMI, 

XH|2 *S«1S| 9ft a#*7| fltt *2 &9£! xHMgg xfli 3-9^ *HSS tfoj ggtfb EMI, 

A||2 BtS«lS| 9ft D^aft §SH AIM Si 7H|2 £9£! SMSSOl tt^fi 7|& itfOfl £AWjL, tjtfOfl o|g|| s^tfe 
S^Elft ttSA|7|fc &7=li, 

*|1 ^S-ffi|o| 93 DfAaft §S(| 7311 °] 7H|2 3£g 73|SSO| 7|& iE!(H| SAta-osMI «|1 AHSg 

o| =*HtjHr ^^ft &}gA|7fe EMI, Si 

7| efllS ol^S SS« AfSSKH 7I&CHI ^¥ Si ^¥ nm T^ftt EMI* i^sl-cN, o|aH. AlH SJ 

e <2ii*-ii ^ msi nm #hsi Afl2 ^schia^, qxi oim^i ^ah 71& ^si ^ 

¥M ^ofl x||7H7tef!- ^^la| nn<e!# ^^^n, 7 Iff ^o^| ^ SSf*FcH sHldS aU^ai, nHUft 

gsH 7a|7H'»osM| «a«HH, 0|EEH, HtjtjO| 712 DW| =?S*I|S| THIS ^^CH| o|s}| Qt|^| 

S# SUES] ^yol Taissq-. 

ZtZffil ^"SOflAH, U|-S?S|«F7flfe iX|E|M§ XHS7I- DfflE|-HaE||0|M <H|^E||e, ^|E^ 

HUttSS OffOiS ^7HiL^ ^ U|-a-5|^7||fe miEFHil^, gB|A|S IHI^HIIEIIOIM, 3- ^A|0|n|it- 2- ¥E^ 

fe mm DWHUeiioiEL, miEFHaisuis a ¥^ fo^y°s oi^xib ae ^-s- ssi a- 

AF4d MsH^ ix|E|M^ bi|x|aeo|ji, ^go| 2£x|e|mS xHsb *BimilJo|±=£n||y ?1| 

5>b SE| gfA^ gSH ^ SXIEIM^ aiXl^MOld-. 

Hursi^Tiife, # si-gsi a-a<Hi cue ^^chiah^ a-^« e^i as ¥aw xhss 

M m\ ^ #o\\ ^^£|n, o| ¥^H7F 7|&o| Hg-^xl p>bEK 

Hursi^Tiib, ft @o| xiis graofl ccfe q^i s^oiiAHb 4^ ^1 <u^a^ 

^T'h 7 IB- ^<H| m\ gfl^si ¥ft qxi ^-0|7|- §g?o| 7R £|^¥ 

^so] ^OIMCF ycK 

u^^J^^lb, ft tfSo| *»£ gi-^oHl [[[ft Qt)^ ss 5||coj|AH^ 7 |£ ^^^o| °Jj^| MS <HIM?:| ^4 ^ofl/H 
M^fh «BE S^ft ?>bcK 

ft tt-9ol| Dj-ff fl7^ti ax|E|MS AHS# AI-S& nHiiS 5>b fhsft S^S-oSAH, titf § fi^aiofl 2| 
£h ¥^lfil a^ 3Eb q-MtH-li, U|7hB]M^ aHsm o|¥o^i Ezm°i aSAlofl SaHcHI ojsn 

THE -y-cHlAH ^ggo| ^AHg 4= ?JCK 0|fi|(Hj5E, ix|E|M« ^HSM o|^S ^S°l y^A|(H| 



m m ^ms.\ n±m a± Eb %m 4= m. 



oiohah, ft ^goii h\b °m\ £t 8i=2i nmm #mn aom. 
ai-s<Hi nH5 91*0 m<=.2\ n\^o\\Mt mi oiiM^i hi-« ±m (<hi» ss, sieh) 51 £51^ /+oisi 

7^B| a $7\±M9\ 2.m\± A|-0|o| °|*| ESS dH^ goltMl ^SIT 4* fcWfe SSo| flcK ^, ft ^g(H| 

flaw chilh^i ±m °bma Mom 7hbi» 2 si she xhs§°i as g 

4- &ch jee&, *H£§2| aS ¥#llb xHfclgS £b Stf«ie! ^at aS 7|fcofl ojsH on^§MI 

^§ir 4 s aw. as-, ms <hmxi v& ±m §y seim^fe £j&ei±zlehh 7mo\\ °\n #*ms>g. mm 4= 5?jjl, 

ol^S «|*| a||= oj 7i||s# fltf g#2| gsolA-i §i«-1°I MSS\£, 7 1 EM q*| #s =kem a 

sEff, #BimisJoi^=sjiiia ^ift sEb SBiHiy?j|ES 7^ aixi^Msos Mgtr ^ &b 52s ssijew & 

CK olEHfh £*|e|m^ Bl|x|^mfc 2 90 nm s^2| 5*1<H|AH 54= 3r|a* £b 5!o|cK #7| ai*|AJiLS>| o| a|x|^m 

2f ^oifh a-®^ *a ?>b a^ft strofl 2i§n 2% *s %m ^ m. 
zibw, ft srasi *H2E ^ae «i*n #^21 hhsoi 7\gg o\w*\jl, owm ^ ¥*h# sa^t 4=*is 

3U£|a, m*4°sL HHU2I §§H aWfe 2# ^§2£ &cK [[|£|aH, sis E^MIAH 3*1 x«£|b nHU 
xDS# o| gj"*|oi| 4= »|ch bhu igg o| nH!j§ §5«a|^ 4= 21b aixl^m^AH, assii^EHil 

g£<H| *jg£|ll i^Bl 7F§^ ^^1 (in*Bf 4=^1 ^b #B|H|aiHte) SJ l4SM¥|fe C|O^X|c ^£x||o| ^tr^is 
OI^OHS ^ B| iX|E|M§ i^BH^I^E, £^ 5HB| ftSHS B||X|AM§ £^§fb 2g2| B)|7:|^JE7|- 

Afg^IcK g-^Bl SX|E|M^ SMe||A|^Eo| Ti-g-^ nfg- o^o ygj-sjos 40 o LHXI 450 nmO|a, ffBlDflil 
0|^ = S.n|y & h O|°h SfS^ SI'S- 3JbCf. ^X-HSjo^ oj-?h B | fH^j- iX|E|M^ iMBI|x|^mb 

asi[HiHoiik=sinia &#°m $y^o S §§n£i°s., 20 ehs2j ^^chi 4= sjck 

[H|EFH^a|0[M <H|^E)|s, 0^|# a E| &ARd ^SHS aiXi^EOj ftBlDiiy lH|EFalia|0|e (PMMA)irL 01^0^1 
S^ie 220 nm dIEJ-SI aJ-S - ^^^|Ai H|H1 5>b ix|E|M§ a|x|^EO|ch. iff, %7[R# ojxl-oi 

□^i^H^aioiM, as ei^ei ihiefhsieiioim ¥4=m# s-#«Fb 3^ ggfxii HHtr»o S ^ i o^ 7M 

«IS *Ml2| U\±%*7t *5|Dlli|0|^ = Sfl|y ?||ftSl t^^ 0 -^CH| 7H2I g§H£|X| o^o H ^, 2g H!|S2| ggOfl ^gt 
4= SJCK H|-E|-AH, SE|lHli|0|i = £D||g ?H^oS 01^0^5! a|X|^egS 4T7IS- a|X|^M ( P (MMA- MAA))^(H| ^ 

*, #B|D^O|^E^jH|y 7CHI2 ^&°1°J 290 nm (260 330 nm)2[ nF5,^o|AH iiT % 

*d#M7\JL, 0|0UH ^S2| #B|IHI1J DMHUaiOlmg ^|1 4&o^oi (210 LU\ 330 nm)0i]AH SB| ^A^CH| 

2|SH ic» 3! S^AISSSAH. 2$ nHtiS «^E.H:K 

ft tfgCHI dl-e <i7^^ aiXl^Mb 7Ha^7|£/H D||^Hai7|2F ggt^S W|E|B^a|0|E 0|[^E||s» £*«|-b 5 
0| U^5j«FcK D||^Hia|0|M 0\\±$\Bm BflS^, ^7| S^^j 1iiL LfE|-y &1>^| 4gt 

4= & cK 
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M g, R£ 1 LHX| 4 S| a-H7|, SEb HI y 7 II- LhEl-tHEK 

fe^l e-^*ll ESJ^7| flff BiWotib, ofl# figj iH|EFHliaio|m eHISJ. tHI^Hia|o|M oflsi. «|E|H^a|o| 
M DMaSiaiois suy §o| a^ScK ^^B|o^ m 7Fa^b ST4* SI S^ ttgofl 2|§H 4=«ScK 

SEff, ft BfSxhSOl (H|2| oj^i=h 7 J2K o j7R ^ aixl^M^AH ^\ 7^^a|o|M {rta*m&)2\ ¥4^^ 



5>£ iA|E|MS aixi^Mfe, o||fi tH|E^iaio|m EHi|& SttsMM-, scF 

SJ-£(H| £tf«o| ffl*HE|(HI s|# ¥^ff UlSniiaS ¥<Hs|-cH ST^sH* aWlS ^ n^H ^7 Iff £*|e| 

MS B||A|^E fe 0 |* 7|lfe£|fer 7312 SA|E|M S EI|A|AM§ Si ftS njM a| S o| a gA|Ofl gsH £ £ 

^fl^SS, AH|1 iA|E|H^ gj-gg xHSMb ^7| 2 gJ 3°S L|E^y ^ OflS S ^ ?^ 
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smmi *U£ib, #s ^ *ras ^ja^ah *^b #71 &ir*i #e u^swib e^i gr 

S 7|go£ 5 LHX| 30 Slf%0|l}. 

sEEh, as s*i <um gBiAig mi^Hsaioisej a*, 3^ ^§mm smmm 7is°s 2 m*i 30 g 
s-%01 miE^HiaioiM t^s 5>n, §sr ^wis/d 0^ surs £b »i*me.* a^#<h eo ui*i 8o°c°i ss<hi 

sEft, ei^7i- aw&i 7 £ a^y 3- ^Aioioii*- 2- ¥dt mm nn^aaiaioisej g*. 32! §§t 

7|£o£ 2 m*| 30 iH|E|-aliaio|e i^S tin, S& ?Ha|a^a1 ote Eb n-jS 

A|J=* A^O=| 60 UW 80°C°| S£(H|Ai B(-C|^ §gA|*| fl|2^b 5jO| H^t^d. 

ath, as <g°4 ejxf7h si-sh ss u-^y miEFHUSLimijei g?. 3*1 ssb s#sr*ii# 71^0^. 2 

LHA| 30 Dfl^H3ia|0|e §tf ?HAW|£Ai 0^ 5Eb lHSA|^» AtgSKH 60 U|X| 80 

sEth, as s«i ejAm ddty (°w ^4S)£i g^, 3^j ggtNW sss- 

*«* 7|go^ 2 LHA| 30 SS'%SJ lH|^H^a|0|E 333 ^JL, gtf 7HA|A^AH 0^ SHJS EEb 2-jSA|EL« Afg 

§1-0=1 60 U|x| 80°C£| SEOflAi E|-c||r gfWi n\mt 50| unr^i^nK 

7^ ^¥^1 g§ST*ll bd|7h *FS a|A|^M£| a g i=77||0| 2JSH SJ^SIfe 50| 51*1-1}. H^SWIfe, SWjjL 

« eiA^AH *rsmb oM=Liiaioii= si ggtrsii *^oi a*« setraw 7i^°s 2 lhai 30 Md- hut *i 

SWIfc 2 lHa| 20 g^%0|CK 

e U-gcHlAH AfgS AH iA|E|MS *HS<H| 3fi ggtf *l|fi| =B5 SxUfe bl-SWaite 5,000 
UH^I 50,000O|ck o| Bfl Uj°l e^lTS 7hgosAH, goH gDHoil o|«H ficF gfs^ S^Hss M^M 4= Bin, 
£E& SE^I H d^l LHOHIAH HUO^I o| & s ei g S § 3 ei ¥7) |o| 5°Jah§ A^Sjos g^t 4 

jycK SEff. ^7| «floj gxHf* 7hgo S M| i nFS- ^o-1, o^|S §g 210 lHa| 330 nm°J m 5T 

fe SBI ^AUdtHI DHEh ST£« 7H^d«h 4 ASS ^^jSFb 3S ¥7?)|cH|Ai nHU* S^^7| ^| 

n ^A|S°SM| SAj S^oflAi £s« ASS cH^ 4 2M. ^^rajiHi m«t- LHS#£)S n 

^^sib nn^°i Md- ?fAs^i a- ^ m. 

aim s^iEiMs ai^i^°i fd^°-^€ ^o-is suhais ^ yjji, ti\±&¥m a gsHAi?im aj[2 ^s nm 
s§ha|7|ai sdh» itrtm, o\m 5& o^ick «-7ie4r«i<Hife chiijoi^ij soi itrs ^ 

m. S ^SA|-&0| 2EAfS sbf, tf7| ^^S L^^b ftj^ais HFi-sjtMlb °J9.\o\ u|S S4 ^7^^ 
E^t 6S A^tFb esim (H|E||s, ^ o^ 7 |^ o 7j gon dj H t,H°^b S#°-t!S £^lTo| $t*m. S 
B|g Oi|E||S(H|b (HI^SjgBlg Hic¥^0i|E||2 g|(£Eb) C|CH|SS]gB|l Si¥^0l|E||M7h SMUd. ^± ^ 
7|^ SDHOilb UHI-SlSl-TlIb CHlEhSOhEJ al(afe) S^SE!0| aSScK 0^|# ftS, X-^ E|4:ZLEm|0^|Ai a|A|AM 
£M M§£|b #B|cH|^ iH|E|-3Ua|o|MS tt^^loSAH, fcjg S?H (B)3- 10089A 5MCHI 7HAIS tl 
^oh e e |hgcH|AH u^sis^l AFSt 4= flch #7| Hmui* §>b f^^^S, ofl-K Se t|oflue!SB|S H 
i¥H«H|E|a 60 ¥H%, (HI&SoFeJ 5 20 ¥I|%, OIS 15 ¥S|%S 0|^0H£I fH#°!jS A^ 

st 4 aid-. 

o|^, g gfSfil Afls nje s§§ &A1ISWI 7|^ir 5o|cK 

£ 1a, 1b, 1c, 1d, 1e, 1f S=' 1gb £ 20fl ^§ ai^lAMSAH ^7HiL^ iA|E|M^ a|A|^M* ^SS- 7FS" HUT^IH 
ASS U-Efyq-. £ 2a, 2b, 2c Si 2db E 1a lH*| 1goH| tthe SSS M-el-ycK 

E 1a0flAH 7|& (31) #CH| ^7^^ SX|E|MS a|A|^Mg (32) « UflO|gftC|-. aSO|Lj- 

u^ au sal sti^i sdh ^uas 4Si- 4 aid-. sEth, wiois gse ehsoi s*H^ib ieo lhai 2 

20 °C0i|AH 30^ LHA| 2A|?_hO| dUT^d. 



2. z\£ ix|E|M^ 5||x|^e* (3 3)g H£«KH = B|W|o|S&cK SJB^Sb, SElffliaol^ssnllls! 5HH5 
^UA|£| 3D gDNI o|5(j ^#E safzh gsH£jo-| tfg«o| ggm nm, £ tfgofl cfl-S ££jgb 7KD»go|H 
s, #§8b S££l*l Stfech 

0|OHAi, E 1c(H| i-^y u|-sh fl-o| £x-|e|m^ a|x|^Mg (33) 9J S5|Dfl§]0|4:31£]H|y ?il€§* E3MH, 290 nm 
¥BSl n^S BhAFs|-fe o|g^b 5Jo| HH^sl-cK oj|# eg d^h EbI-oM UX-3000SC ( 

^A|o cjj77| 7|-¥A|77| 7FO|A|= (Ushio Denki Kabushiki Kaisha) *«)* A^O=| £ 3MI U^y dj-Sj- SfO| n|-B|b (f 
ly-eye) £&SH= *l¥7| S<H|AH 260 nm OlEtfil #S *h&Sfe ^ HE-jfi A^o^AH, £ 4<H| L|-^y dF 

2| Sfo| 73|2 nFS-eieJ 260 m*1 330 nm°l SEh* 7|fi #ofl 4= aW. 

sfe L no| &ARdS ^A^cH ao| oi7| ^eHs gSMS©^ a °| ^ilW ^8 

sidi m. a^o Si jiexnf oj x^xursj ^eih, t^^i cm g5HE7^ oi* 7i#t « 
# ssaichi s?n^. 

0|0HAH, E 1dCH| L^y U|-2|- tfo| tf§ £||X|^e§ (33)« S^tHl, Etf SB|m|SJ0|4JESB||y 9HS2| 

o|oUi SBI Ml a o = y ?IIE°J sHSSS 7|SS 100 Ujx| 120°C<H|A1 1 l||a| 5£ Stt £^siH|o| 

SEW. bE, Aizj- EH!d H.7M nhBh nHtJ£| ^BcH| 3A|-7|- ^Sl ^£b 5EE[ #7| dIMB^S. £§iT 

^e m. 

Stt, E le(Hj L+Ej-yj d|-£h a-ol ShSSj ^7Fje^ sx|e|m^ EH|A|^M§ (32)1 itS&C*. 0| ^7| ?4m ilej 
1 A^^A| fitjl, E 5<H| U^y dh£h S-Ol A1|1 ^S-91°J 210 L(jA| 330 nm°| Olg^O^ ^S&CK 0| OH, 4fS 

o| * B|Di|sio|±=siHy ?\\B£ ainfia (37)<H| o|§H ^4e|a| p>7| [«|b^| ^^^a| °>bcK 

Q\0]M, E 1fCHI L|-Ef-y d|-£|- ^0| «7|-aE« iX|E|M« EH|X|AM$ (32) S&tW. fd^b LH|gO|^^a 

0|0HAH, E 1g0fl a^y bFS} ^0| ^7U^ iA|E|M^ a|A|^M* (32 ) gj ^S°l iA|E|H^ e)|x|^Eg ( 

33)ofl ti£! Alls (34)# ^Ut^K an SSe 9SI^|(HI Sa|^! S^ej ^ aU §□« aija^s 

4= °a'ek 

Ai|3143307*CH| 7|AH£ H|-2|- fl"0|, m\ ^ ^gOflAH H^l^ei (H|^A| ^A|^ §^AN! fi| 

^o|SS iWfe £H?3i ?^f°£ AHS7^ H^Sjtl-Di M|7|-E|MSS| ^bcf. E 2a<H|Aib 

AHscHI 3-sah ^ffb SSS LF^yjbdl, ?Jh £f?f S^tfe ¥^ofl ITS s^a|7|a| atfe a^oh 

AH (3B)# SfS^al ftlCt. 

olo^H, E 2boH| ut^y ut4 a-ol ^3E*I| aUS (34)(H| cH^o=| %|h (35)fij nHli^ fl^&cF 

. oi nm itire sg^iej e^ &*i § ^oie e ^som 4^ ai^. ^^1 ^H^b # 

B|iHI&o|£=£nl|g ^|€S §5HA|7|x| ^b g£| goHoHl o|sn «^«sFfe 50| d^W. E£h, «H*H 
^ AHSS ^ofl ^4=^ SUS mm ms>7t ?Jb S^ofe, 5*J §7H Ai|2000- 3265153: gMOfl 7|AH 

%oi jjfe uhjs-h soi ^4=ahss a^^ji, e^t ^ eas sakhi 4««^ss*i ^ai^ 4= such, oi tin, 

oloHAi, E 2c(H| LFE|-y d|-2F ^o| SBHH|So|^=SUiy m Eb 7^^ a|A|^E ft gsHfFo^ Mzmtu, oO| 
A|7H1T 4^ &E^ ef7| ?|sHAH, °-±|^| AUSg ^<H| 300 nm D|Eh£| W SfA^S S*l|^oS ZEAF&Cf 



□ FA|BHo Si nHU&l| A^fi iA|E|M^ BIlAl^M (32, 33)1 gnHS Al|7HS" CK tfBW, E 2dCH| U^y H|-2|- SO| £ 
S^S iSShb 31*11 ffS (39)7^ o^O-I^CK 

^7|^ 5§« SISS-oSAM, ^JH gg?S¥E| 3|E|^A|o| 0.3. #^°J *0|M ^5fA|^ 4= 

oi&m a|2e a-aoi 1I^^^A^, ija s^^s^&i *n^x|o| ^ ^^°i ^oi# m[Am ^ m. ss^s^ei 



m SHSEWb ^rE2^ Sl5Je #7fl'M 7^ 4 SycK M¥0flH|- (Trueba) §2| OR ^ *fl4,882 f 595£0|A-|b 7|& 
oil 2f££ Ellxl^es o|*cHS eq*| 2*^, ^ o| 7|EhBh tfirsl #7| ttfllft 7||A|Sf 

n £!■£, dHA| (Murthy) gs| SJ£ ^ g7H (®)10- 2913173. 3M<HWte 4*|£ G|*(HS q*| fis ^5*H 
#8 EM *o| srasi 3^si ##o S 7^M, ga. ftssi *o|# mA|?|b 7HA|§^ ?M. 

nBW, Qd|A|[H a|o|*jofl sjtf 7 ^e, 7^a| @o| ojsn o^7|£|b HS2| 8#o S ei«H SMtf SSES & 

^tr 4 &b 9^ acK ?*f«2i, °jjAin-i m\ 4x1 n«o| 301 gsrsi siJEb ai-oi^ 
s-si ahi7| esq- cmow*ro| ghs^<Hi grass, ?ja ^s «4Tj* £t gtrsw * 4 

Sib S^SE* <y# 4 fitf. Hl-EhAH, §7H (g)10- 2913172 SJxLOflAib #£2| fcO| ^#4 ^ 

ms\ s«r& aeBMifc ?haisu ?m etch. 

¥ tfg«Hi nu» as Bs.n nz. mssie ±& e°i stci^i gnu suat stmss, 

a suss ers^ias s^tr 4= m seek 7|&<hi #$ai 2^*!*iej erE*i2i ssEtenai 

II 7|^g 0|8*M §^5fH£ SDIAHI (submicron) &flS| «iJE» Bgtffc 5«0| 7^*W. 

7| £ ^So| gfgxHiS «|*| £0|2f £g ^gJB| 7^ E ^oi ^7|o| ^g* 

&£*fHcK E 6a, 6b, 7a, 7b, 8a, 8b, 9a 3! 9b2J- ffW ¥ Sfil SSfiS #S2| Hh&sifi- £A| 

E 6a0fl M-^y HhSl- 5fo|. ¥ tf-SSl *l|1 ^JA|S=eHO|| Aft a| = te SS? (44)2| 9¥ (42a)<HW M#£J (47)^ 
x|s| otjjtll tf£S] ^o|7F £t^j (47)0-11 ojg £ h ^^cH|Ai cH ^o^chb ^Sas fi-fl-. E. 6bb ^|1 ^A|^eH 
^ UU^Oi QH^| ^S S^S L|-E|-y^. ijH (42)S¥E| (47)77F*|°| <0\M ^S°| iO|7^ ^ ^ 

?Jso| xHSS ^ohx|7| aHboi (47)cH| ^jHg xHSS^b ^Eb m ?^cK n&m, 4f7| ^S°l 

*0|ft ^7H| Eh 3^, If o^^O| ?JH (42)^0J|£ ^f£|0i 0flLHx| S.SO| A-|^£|7HLF (47)?i°l 3 

zifrlss, °-h^| ^S°l bolb ^7| ¥ H^rft JLB|^04 {dTflSd-. Oj-El-Al. S ^ttlofl od-Bh, ^o|m 

a J^A|7|JI £ 6a°l °AM ^S ^^TS 50| 7^Ch 4T7I §i|Sb ?JH (42)S¥Ej (47) 5 

y 77W <2M^| ^S°| ^0|fi 57hA|aosM| £)3.o| &±A|5H *Hg£!# 7^^7i| EST, S 

§4! (47) Etffil ^S°| ^0|ft a-iAlSaSM), (47)0H|AH %m 0\\L-\X\7\ °J=L (42)° 

C[§£^ £ 7 o1| L^LH HFfil- a-0|, ft BJSfiJ A1|2 4|A|gfEfl(H| CEj-ff si|Sb ^S(H|Ai SSSfil ffl^l i3 ¥A"H ( 
0|§K rij-g ^e^j TllStT)! «^ffe 5-1 ^S°S EUlK E 7aCH|AH, t# SE^ (58)b 7|ffl (51)0fl JE 

&sfxi as's^oicF. Etr e 7bb ^12 ^ai^ehs} Hiin^o^ ti iiEi (59)2i ^E^yl:^. ^71 1# (5 

8 59)b °J=L°\ IS A^*T1 g7^A|7^ °J=L« (57)S XHgtlSFb ^ES £4:A|7fe flSJO| S^. aBjL+, 

aiSFS 7|^S 4ltish7| flff «JH5! ellsal %}r £m=?n ^ E5 fiem S^£jx| e>8 S^oflb, °htc| § 
o| «H*II ffS ^ SS?# s»"0hAH, ^a^. 1 *l|=s| iM^I^S A-f^A|CJcK e ^§cH| cct-Eh, eJSfi- ic^ S^TJSJ 
?i^S SEH2I- ^s°| sichs ?rasAA], xH»o| gem °^a|^j1 

AifTOl §7WX\ as 4 ?JcK 

oils sis 10 pft edxis £S«Fb eiaer i&iy°i 7-^eib timmtnt 10 p oiej-oidk ch 

^ HFa-5J«F7H|b E 7ao^| L^y ahsf ^o|, ES UeH» S^^b &^o| 7|& (51)«H| E&sM e>E^ ^^IT 

C|§£S £ 8aOH| Lf^yj \i\9.\ £0\, & ^ h S2| 7^|3 ^A|^E}|0fl n}ff - o^h (62 )o| §aj^(H| #g^b 

ff£ AHS (65)S ^!*l| ^S°| bO|7^ ^jH §3? (62)21 n=F ^¥ (62b)0^ ^g^b ^S2| 

^oimcf en feTcfe 5M ^Sas &cK e 8bb 7313 &M°Jm[ u\Rt\oi oj\m\ ^S2| S^S ^Ei-ycK e eaofl 7| 

Klltf 8IIESI ^^OilAH, E 8b0fl LFEFy ti\& #q\ ojH (42)2| &¥ (42a)<H|AH SS^ (47)77hX|o| Qtj^| o^o| 

^0|* CH ^7H| £h ^JH (62)0fl tfgSfc °-t|^| ^S AHS (65)21 ¥^|7^ gfO^AH ?JH3 ^|S 

2| t!S|^o| dH^ fl^jol £jcK o^|M so^ 7W gofl B^aol a-^flff 9^, ■atj^l xHS (65)ft S^sF 

n&m, e tfBowte e 8aofl LiN-y yi-ah a-oi, ^ja gg? (62)21 7«? 7Ho| °m ^s (65)* 

¥£MI tm, ggoll H£tr ^JH (62)21 7H? oj¥ (62b) ^gffe ¥^0^^ #£2| ^0|ft g 

7FAISSSMI ^7| OJ3& »fl«H» JH» 4 °!H g^? 7H¥ ?j¥ (62b)S¥&1 °H^| ^S AHS (65)011 o| 

«H ^S°| bo|7F ^ ¥¥77^|o| 7HB|b ^7^|=! tH|s°| Meg- Eb SE01I ziW aSElcH, 



10 U|x| 100 p §E7^ u|-a-5|«FcK 



c|8£a e g a oi[ n^y ti[2.[ S-ol, & US£| m 4UI&EM u,[E tll=b (77)°i E#?°l BBo| Mfi- 

tW. JE 9bb £ X|4 *]A|&E}|# HU^CH £S^o| ^ah S g^y^. °>=L°| 

It OflL-Wfc #^°| £S ^i $#o S fl^£|b SJHS| S.H X^0|| m HTfl SBH^I S^OW, JS. 

#^ xH£°| nHiiSfs S£5L|H£ n^aofl 3zH^o| gtform flew 

S*)^o £ ES^b «l*fl #E 34! XH^SS a*SKH oh^I *E S£! xHs 3L32.I ES?°I 7|p2|- %m 3*4° 
s SgfjcK n&m, £ ttgsi SJ-acHI ccFBK tfS xHsLSF ^§ xHJiL°| mild ejswgostfl E#4i (77)°J £ 

S^S M^t!" S#°E 4 s SICK 0|b SI ^E» §7fA|^|lL °JZ.o\ ^^^S S^l-Al^fe D|| £#5) 

0|HE JlsF^ol 7 |s S ^33 ^ 7ft sl£| SlStfCK 

ilfiofl tq-Eh E£# S-S«FBJAi, ft »jm #m £<gm. 

<£AM 1> 

E 10 lHx| 19b z|-zt £ BJSSJ «I*W £A| 7ft tH|j=o| ^<s^ o|o| x(5 e^lsj mm ul-^ycK S 4JA|(HI<Hfe, 2 
7H°I SHIH^ (Et?)t Sfe «||cft 7|x||*iB!xieh 53 *l£ 2?H o|tf 

fi| 2.m\±S £b H^E ^E|o-ia|o| ohxHI fiAl- 7ft Sl| = a| 2?ofl£ *!gi! 4* ?Mb 5§ 0|«Ha 5!0|ch. Eff, 
E 10 LHxl 19b xlH ix|E|MS xns$4 n\2 3Lx|e|m« img xH£§°| E±l°£ LlEW^K 

s*j<HWb cte ?e#s 7iAMxib azra. 

e *|A|o4l<H|AHb smg xHEg# S£S*F7| a 7|fi-s| E<N*i ^A|Eei E 10011 l\bm am tfo|, el, AflEFaj, 1 

5^S| Eb 3^ §££ X||ES 7|& (201)3 4g*HzK 

6T7| 7|& (201 )S XHS°| $m ^ SJjI, ^^Sfb a-S"^ AHS#o^ ^ah^i oh^| fts ^ 

g xd^l x|x|tFb ^xH^AH 7|blT 4 ?Jb 5!o|?j, n gtf, x«s §o^| ^|^£|x| atbch. S7|^ e& 
^ Eb eiS ix^ g4 ^^7H£| oq*H MS oiiLixl ^ ^X^ (202)b ^7| 7|& (201) flsfe (E 
100l(AHb 27HSJ iXF)M UHxI^IcK OlEHfh CH[LHX| ±X\ (202)b ?J3.01| 0]\L\X\m S|SA|^ 7ft5H°| 

M#A|7|7|i 7ftS ^«ffl-cK £S CHMX| ^X^ (202)MAi A^^| £j7|°j ^Xfe 

S| 7ft^# 7|-a^<H St <H|MX|# ^^ShJl, MS OflLiXl ^ ^X|- (202)SAi i4b 0| ^X|-o| 7|7|| 

s| 25°£ ES o-||Mx|« 

&7\ ±A (202)0H|b i4» S|-gA|7|7| X||(H Aji °J^§ £R (EA|f|-X| 8t#)0| ^SJEjoH ? A 'CK Slt^aS 
4T7| 4:Xfe MiS §°l ziS 7feg# tf^^o^ (H|Lix| ixF (202)S| LH?-y3 If^AmiiK Efi, s ai- 

71-S iJBJ-SiSSb 7|ff (201)EAi AJ5|S§ AFg&CK ^, If (H|LjX| ^ Xi|0i^7| JEBhOlHU fcE| 

SlEb WE*I| X^ SI^£S 73I3EJEI7I C0|^(H|, ^J£|gS 7|&<H| *|g^b 5J0| U^^j^cK Efi, oJh* 

^5|5 7\m\ «S«F7| ^Ifh t^^o^b &a°SAH, YAG EHIOI^H 7^ Eb ^£ MB^l! 7|fct 

olSfi- 4= ?*'cK n&IU, fl-S XHSEAi BI|x|^e* 5H§s|-b S^oflb, ^7| BI|X|^M.o| =e|W|o|S (preb 

aking) bEb ^ 7| 7|X|(th 7 J0\ Q\\* ±3. ^x|o| ^ B | SO| SE« cH^ ^B|W|0|S #o1| ^x| n| 

si-oi ff» B<HSa. cq-Eh/H, BII^I^M ESA|cH|b ?So| 7|fiofl S^£|x| SJb 2o| b^5|^cF. ^ 

71 tfejofe a-a-Ei *«khi si& ^bis°i oi^ oiis 7i## oi§ir ^ m. o\ s^, lh^stei*! sth ^ai^t 

AFg^O^ 7|& 01^0-1] D^H E||tj# S-y^i, SiJtl- Mg^O^ 7|0 SeH0| (H|% ^§3li« S^sfe HMBII 

E&, E 10011 UE|-y H|-£|- SI-OI, °^n\ £t 01|UX| tf^S iX^ (202)S S^S|-b 7|B (201)#CH| 7^S iX|E|MS 
BlIXl^Eg (203)* SgSl-flcK 0| XH£b IHI SI CHIEIH^BIIOIM, «|E^1^ ^ ¥^S^I U|7h 70:15:1 

5E SSa-SflSacF. O^IAH, ^©S S-atFb ^7FJil^ SX|E|u^ B||X|^eo| p(MMA- MAA- MAN)b 2f 21 

0 LHX| 260 nmSl ^°^0l|AH fi^ ^El L|-E|-L(|J1, ^^sfe £X|e|M^ E1|X|^e«d| SE|DHUO|^ = Sn||y 

nEB sf 260 LHX| 330 nm°| ^el0||Ai §4 ^E« ^E^Ch. ^7| ^S0||Ai #3 ^ ^^ufe XHSSl 

^MaSl 3H-0|«HI 2|«H, it3-A|o| i^Ol* Aje|5Ho S BjfAPJo^ Ell^l^S 2j hHUS S^S" 4= ft!CK 

7| 4=X| ?JX^S A|SES|Afe(H| 30 SST%S| bEE ^, B||X|^eqho M aH Ahg^Ch a|7;|^M^S 

7|0 (201)tf<H| tZi EifU, 200°C°| E^0^|A^ 60^ =B|W|0|g& ^, °j7U5|A|ScK 3|X| 
— — ^M£| ¥7llb 10 |ini2J!c|-. 

3^ 5gfl-*|fi| c[B ti^m mi <H|Eb ^7|o| S0| °M: 



(1) ggT ftAFt (Mw) 34,000, £5 ftAFIf (Mn) 11,000, ft#E (Mw/Mn) 3.092J fH|H [UlEfa^eilOlE, m|Ej- 
Hlltt, DllEFalltf ¥4=W 5S|A|il m|^Hl!El|0|Mfi| H|7F 80:5:15£J SgtM (0|S| £4= £ 220fl 

(2) #ir ft*HT (Mw) 35,000, g5 ftx r §f (Mn) 13,000, fttfE (Mw/Mn) 2.692J Dllll DilEfaSlEHIOle, oj|Ef- 
aStf, 3-^A|0|rj|i-2-¥&£ Oil SI [H|E^ia|0|Eoj H| 7 |- 80:5:15^! ggtF*i 0i7|Ai EHS AH£1 S£*rfc 

°j7u^ se*ieim« auiAmoi ^aimti* i 23<hi UEi-msM. 

(3) SIT ^5 SXl-ir (Mw) 30,000, ftxHF (Mn) 16,000, ftttE (Mw/Mn) 1.88£J til El D^EfH^a|0|E, DflEl- 
HStt, iHlEhaHSUMaiSl U|7h 75:5:20£J (0|fi| 5^ E 250l| LFeF^). 

(4) 59 «S ft*rlf (Mw) 30,000, XHT (Mn) 14,000, ft#E (Mw/Mn) 2.14£j till! ti|EFal!E1|0|J=L, ti|EF 
allt*. *D|M ¥^°J H|7F 80:5:15e! §§lF*1l (0|a| £4= ^lg§ £ 25CHI Ue^). 

7=i|^5HAH £ 120fl M-El-y dhSF &0|, #5|Dfll|0|4i = Sn|U TllSSl £X|E|J=iS E1|A|^m§ (204)1 ^7^^ £K|E| 
Mg (203)#0l| £i^EK #B|Di|H0|4: = SJH|y ?l|ft°SAH ODUR- 1010 (£31 2 J* am 7F¥A|77| 

7\0\M (Tokyo Ohka Kogyo Co., Ltd.) teE7F 20 §9% 0|£^ * AfSSHHcK = B|HflO|S& 

120°C°] EBoflAH 6ft seh ^«jSF2JcK -^^S ^*l ¥^lb 10 p&cF. 

iff, E 13011 U&\* UlSJt a-0|. A|S£|fe t# »*|S iBltHllJOl ^i^iy HffSj iX|E|M^ eiisi^h 

§ (204)21 ess ^ssrSto. araoiw af§& §-*ib safs>i*h est ux-3ooosc &msl 01771 

7^A|77| 7F0|Af Al|g)0|a, E 3&l| ^E^ dF2F fl"0| 260 nm Ol^fi] g§ SlEjft &^A|^J £ 4 

0l| L\E\i£ U|-Sf 5|-o| Al|2 n|-&Q34 Sfejtf 260 U|X| 330 nm°| S^cHM ^SrXJcK Eififg 10 J/cm 2 o| 

SW. SSI AF-fiH (205)S *B|lHllJO|4s = SB|y ?1lft0lj feT7|7| ?|*F nHtjft ZLS! ISDfia (206)1- SsH ing-sf 

7=)|^tHAH £ i40fl L^y y|-sj- sfo|, *B|iHll!o|4;=siHy HB3\ i*|E|MS ai^l^ms (204) S t_WFo=| nH@g 
S^sFMcf. iHIHo|4s¥H?llfto| 1¥ seF SslSKH ^l!i§F93c:K 

E 15011 L^E(.y dhfil- S-0|, ^7^jl^ i^|E|M^ B||X|^eoJ ^§ (203)S| nm\ (ElT, 
°JZ\. 4T7| 7|AH& 52f ic9 AhS«hcH, £ 5011 L^y 54 g^Jfl- x1|1 Bfr8«ie! 210 U|x| 330 nm°| 

S^Ofl/H EHldfF# ^Sf^lEK inS-gfe 35 J/cm 2 0|«CK fd^6 Dl|i|0|i¥li3H|ftSS <t®Q9M. SB| tfAf^d 

§ °J7^^ ix|E|M^ aixl^Moll ^7|7| flff HHfH* nt! jLMn^H p>^)M §sH ^ISsFsacF 

. o| ciH, □hiHS¥Eia| siS&cHI °|5H ^«°| SB|tHlilo|^SEl|y n& a.mo\ 7hfe0^|7| tUISOfl. SB|Dl|UO|i 
=SiHiy 5HI€ £^¥fe o|EHEh 7hfeoH7;|^ suf* jle^Fo^ ^TilSnK MS, S|SS"SI 8?fo| fflb ¥S 
^b Eo 1 " AhS^b S^ollb, 7|-feoHx|^ £4# jie^sHH d^h» ^7i|^ S2b SicK 

?ii^«fl/d e i6oii Li-E|-y ti\% 7 jo\, nm\E wm^ jlxieims aw^s©] (203)4 ^¥ £x|e|ms ai^i 

(2 04)S §71 fl«KH m\ ^ AHSg (207)# S«*HHCK 0| SS| AHSb EHPE-3150 (C[0\m 7[7\ 
¥ 7F¥A|77| 7F0|AF (Daicel Chemical Industries, Ltd.) Alls) 50 §§¥, 2tM?1|0|^ (Photocation) 7||A| 
AH SP- 172 {0\Mo\ ®7ft HR 7F¥A|77| 7 r 0|4 (Asahi Denka Kogyo Co., Ltd.) *1|S) 1 §lf¥ ^ *«1WI A 
- 187 (ye ^U77F 7F¥A|77| 7|-0]AH (Nippon Unicar Co., Ltd.) Al|g) 2.5 g^¥» El SoHSAH AFSS h^S! 50 
§ir¥ol| #eHA|7i Alls^s^K 

Eife 1H£1 ^««t«jL, SBlWIOlSe 90°C°I °J^0l|AH 3¥ 4>?SSr2JCK EfF, ?JH It? (209)S| 

BH6! EiT a! «haI[ ^ S-a AH^ (207)ol| ^SsFSJcK ^7| Bijtj yehstfc] £1T S*l § %JS|S| Sxl 
£ ^ JilcK EA|t r *| stStauh, E^A|ol|b ?ja £g?S l!^H= ¥ftoi| s h S SMA|7|^| ^fe D|-^aft 
Mgtttm. ?Hfe MPA- 600 ^ oF^a ^ErOlM* AFg^oi 500 mJ/cm 2 o| ^^tF?^F. 

Ahg h^biioii 60& SS- S^lffSSAH ^StFS^cF. H 100°C01|A1 1 A|J| §2F Ul|O|?jfF0^ °Hx1| AHSO[ 
^*F^£ S7FA|^CF. 

a 4, £A|^x| 8t2t°U, ff^ «^ AHSSoll A|#a| o|ii?i!S ElSFo=j #7\ aHSSS ^&B| goHo^^&) 
fiSSF&CF. AHSb OBC (E31 277F II 7F¥A|77| 7hO|A|= Al|g)°| Agaj o|^=g!# afssfsjcF. a 

* s ^Bl5 83°C°| E]|MEF[H|^ SFHfe *|H^A|S (TMAH) 22 g|f% §5!j0l| 14.5A|^ fjA|§Fo^ ^jH 

SSS flSr fiF§ ¥8 (EA|sFa| ?>£)« S-^tFS^F. 5E&, oF^a iJ SMEIiejoSAH AF§S 1§F ^B|&S ^B|S 

7i£Foi dibi nmmoi g^?« s^tFSM. o\#g om ^sie 7ie* oieoi as § ^ ?jb y^ios. 

ol|*J &x|oi| ssma, cf 4 oil ^ 5 o /ofi ^u-^o^ xii^tF oiisa-IIs SMEliej Al|7-1fFS A ^F. ololAH, # 
7| Mm a^^oil *|7;|fFo^ obc« t;i|7^FS5eF. 



o|oHAH, E 17<HI U^y uhSh Sfo| M£ olgsKH 210 U|x| 330 nm ^^Pj°| SE| SW4d (208)S ff£ 

(207) £j*l|ol| SAWflcK a #E|rHISlo|±=£a||y ?ll^£| &¥ sk|e|mS Bj|?:|^Mg4 ?1¥ 
je^ s*|e|m« 5ll*|^j=§* tt«H^«jcK SAHre 81 J/cm 2 ach 

a 7|ff (201)* scMtfiHIijofl gx|*fo=| E 18°1 SE^cHI 14 Ely b1S>1 a-o| n«EHs oj^ xWI^eK 

0| OH, 7|& (201 )§ 200 MHz°| Ql|7l±H £ (megasonic bath)0^ ^cH A|7J2| B^S EEtlftiEl. 0|SAM S# 

m itr^fe °-*i*ii #s (2ii)§ ®mz., a m\ ^ (2H)s m &a ss? (210)^¥ei ^ ss^js ?ja# 

H°JA|^, tNsL (209)£¥EH ?Ja§ £#A|7|fe ?2&o| ?JH £A« xllz^El. 

Al|££! E 19<H| U^y ojH.511 gflc oy 0 ^| xh*^^ £ * qj 7 |ss ^ 3 

7W §§S ^ a!S0| tfflSch E 19041 Lh^tH Uh2i- sol, 4T7I &a5« Slla ft-x'S ollft So-I oiiH 
^*I|S(S¥E|) 7« tJi# £t! 5! ^£M7| flfi!" TAB US (214)71 °JEL %EL (213)* 7^*M| 
fltt ¥*H£| fiJC!(H| £feEl. TAB ME (214) c!H £S ±*1 (212)fe S7| S^S E|J= (21 

5)ol[ £|g H S7 | aasiflcK 

<4|AM 2> 

&A|ofl 1 °| #B<H| m-Bh, E 6a(H| L|-Eiy ?2E°| 2Ja3! S1|£S *l2«Kach E 20<H| U^y als|- tfo|, ^a5« «l£ 
£ 2Ja (42) fi| £¥ (42a)3.¥El (47)S| 2,'a 33=?2| & a? &¥ (47a)77hX|o| ^ 7HS|7h 100 

pS^EK «|*|| ^^o| (46)6 Mt4! (47)S| ^ja §3?°! B¥ (47a)£¥E-l 60 p 7He|°| ¥^a| S££I<H, zt 
Zfos £S ^Af# £tm?M. SEE! - , <aj^ ^0|b £S4J (47)S| ?Ja g« (47a)<H|/H ?Ja 

(42)^X| 10 pO|H, CH» ¥&S| ^0|b 20 pS^EK 7|& (41)fi| S^0l|Ai Qlj^fl AtJS (45) Si S.^m\9\ 

y-\E\t 26 p?5EK 

E 20bb SBO ^Ja5.' o| Ll^yEK Sfefe ^S£| ^0|7l s o -^cH| 15 

p^EK 

E 20a g] 20b ZT^SI ©l|£Sl ?Ja £S * AHg^l ^ES TflW 34, E 20a°| #S ?i0i|Aib AH§2 ^E7F 45 
tisecS^a, E 20b°| ^S(H|Ai6 A|jg^ ^E7l 25 usec^cK ft 4lA|oflofl tt^ £a^ 8ll = ofl ^>'ao| 
xH§ So| oH¥ a^s^ ^S£j^ #%5\m. 

<um\ 3> 

^A|o^| 1 oj ^aofl msl, E 7a0H| LlEfy is SBTflb sfct ^Stl^EK 

E 7a<H|Ai ES (58)6 £ja ^3^? (52)fi| 7«^ 2j¥M¥EH Mf^ (57)^°^ 20 p c ^0^ ¥¥&l| ^ 3 p 
21 S-^S ^^ifo^AH ?^£|^EK inS SEi# ^^ttz ^^S| ^ 7 -^6 10 p$!E|-. E 7b0l| Lj^y 

7 J0\, ^BH S-^cHI [[^ ES IN (59)b S ^A|CH|o[ ^§ IjEM SiJ«f^lEh, 7|& (51)77lA| E&^H 

?JEfe S oil AH E1MCK 

E 7a S! 7b 2j-zj-o| x-il^^ * , fe'a St #^ 9Ja AH§a ^E« 7W^EK a 24, E 7a°l ?^o4|AH 
6 AHSS ^E7l 58 usecMa, E 7b°l ?£0|A-|6 aH§S ^E7l 65 usec^EK g ^A|o^|cH| ^35? 8||E 
oil s|*H2l SJao| aHsS Aizhs- &=fh ^ oi^ol HStlSiEK 

<4JA|0fl 4> 

4lA|0fl 12J ^^(H| Hl-BK £ 8aCH| LlE|-y ^^o| oj H5 ll tjflc^ AfliSl^EK 

E Ba«H|Ai ?Ja (62)011 °J)^| ffSfil ^0|fe ?Ja (62)S| 7H^ £¥ (62b)Ol|Ai ^7| ^=?9\ 

§^J¥ 30 p^EK oh*|| AH£ (65)31 S¥^1I6 6 p«CK ^7| ¥¥ 0|£|S| ojH (62)0fl 

^Stfe <a|*l| ^^o| £o|&l|Ai <aj*l| «^ ^HS (65) °l B^mt 16 pm«cK ^ja (62) °l ^6 200 p, 
^o|6 14 mm^EK 

E 8b0| LlEiy m^0\\k\ oJW\ j|| S (65)°J ^ja (62)(H| ^Tgsfe ¥¥2| S^7?lfe 6 p?5EK 

E 8a SI 8b°l m<z\ silat AllSSFa, 90 cmol feO|0^|A^ fl|c o| bf^ A|f^ ^«^«JcF. a 33*. E 8b°l Hs. 

^S011A-16 107H § 97HS-I ul|£0l|AH ^ «^ (65)0l| a?!jO| ^OLf, E 8a o| ^SOflAife 10 7« 

# ot 5E a^o| ^7|tc| astfcK 



<UMoi\ 5> 



^A|tf| 1 o| ^gcH| cO-Bh, E 9aOH| L|E|-tH ?£2j a|cj flSEflflch 

aiA|<H|(H|A-fe E 21a(H| Lt^y uhSh &o|, MS4I (77)0| s}g 5l|x|^j=M ¥£B feo| 10 |im°| 

25 |un SWSOIjl, tf« EH|x|^j=M 5jAK^ £0| 10 |un£| 20 p SSfgOlEH, Mt^fe 33 15nm£| 

£iS ?S2J u o fA -l°i ^^ISM. ^|Ej (73)°^¥Ej Mg? (74) °| 7H?<S^X|°| 7-\Z\£ 26 pS^K 

E 21bfe gBlj Sofl 0}€ tflJ= o| Mg?°| L+El-ycl-. M#4J£ Eh BO| 20 nmOU £0|7f 20 nm£j 3 

AK^OlSM. (74)b ^SO| 15|im°J fflS ?g£I S«£|«CK 

E 21a Si 21b 7 A 7 A°\ n^9\ MS HlHtf IPh E 21aCH| L^tH eflcfe MSgO| 3 ng, MS ^£7^ 15 m/ 

£, (74)M¥Ei MS g?fo£ 1 mm SMS *l*l<HMHSl Sfg- Sa|£7|- 3 pSM. SEtf E 21b<H| L^y §||j= 

fc S*S0| 3 ng, M# ^E7|- 9 m/iE, SiiE7t 5 pSjcK 

<-yA|(H| 6> 

<2dAi 7|& (201)# 3^S«t2!^. 7I-S" °^J51°£ 7\& (201)MAH *JB|5 7|ff* 4g^S^K £W OflLH 

3c| tf£S £*K xflo^7| flfi cBI-oltHU- feB| SJSfc BhE*ll ^li tfttas #|£E|7| CQI&cHl, 4Je|SS 

7ifi-oii hut^i^ck s ^lAiofloiAHfe, sjh ms er^ a-g 4^ (202)ma-jo| g 7 is as (HtB 

2 xHMM x-|S€l »N) 5J ¥£ (E 2)011 oja ft£ 3! SiN+Ta°l US (EA|«M 8t«)S 7h^J 4IE|ff 

7|£hl Aili^S^K 

H^M E 3011 LfEhS HhSF tfOl, Mt ST^ ttg ±# (202)* 7|£ (E 2)Ofl X|1 £X|E|M§ b)|X| 

A£§ (203)S SgSFflcK A)|1 £X|E|M^ aiAl^M^Ai *\7\ 5LX|E|M« B||X|^i=» A|-go|-$M. 

dIIei-hS^ ¥^^ai Bhc|^ 

§g ^5 **Hf (Mw: SB|^E|*§ ty^) = 25,000 
£tfE (Mw/Mn) = 2.3 

7| M^S *f 30 Slf%o| £EM A|lMS|tKH| §Sl|A|7i a|X|^E gojjo^ A^tfCh ^7| E||X|^ 
M g°-H°l 9£b 630 cpsHCK ^7| a|X|^M ^Si ESSUL, 120°CCH|A1 3£ SO" = S|m|0|S«|-jl 

, 3^ fifl7|«FSj 250°C°| E"cH|Ai 60^ fl*)B|«F^Cf. °d*\E\ #• a|X|^Eg°| 10 p«CF. 

0|0HAH, ix|E|u^ aixl^eg (204)MA^ #E|EHia 0|db = SBia (ODUR (Tokyo Oka Co. 

ausFii, i2o°c<hiah 3^ §ei miois^sa^. wiois ^ aixi^Ego| m S ¥77)fe 10 F o|^ 

7i|^5HAi n\2 iX|E]M§ B||X|^MSo| aH^§H ^Ss^dK tg- S-xlMAH Sx(-SJ-{d UX- 3000SC ( 

^A|o 7h^A|77| 7fO]Ah Xl|g)# A^S^Jl, 260 nm o|^2| i^S S^K nHSl 3,0 

00 mJ/cm 2 o| t9|og ^A|?|H, lHll|0|4:^lJ^|ff o S &#$IL, 0|i = M^ ^ : ?0^ Xi|2 ^ HHld 

T^sHAH, 7HH £x|e|m^ ei|x|^e§o| m|t|§n ^flWfcch 4T7| 7|xH& 5!4 Stttf ^ K AtS*«H, nFS" 
0| 270 nm s^9J «|E|l §*rf^cK nflUS 10,000 mJ/cm 2 o| ^§-0^. ^x|7|Jl, $7\ 

tJ^T S^oM tj^^aL, 0|4:^MS ^!?0i Xl|2 ^M HH^# ^mttQ. 

Hit *«l 

D|CH|g^gB|MHii¥^CHiE||2 60 

o|&#om 5 ¥i|% 

Ee#S20 ¥H|% 



olSSS-^ 15 ¥i|% 



oiohah, t\7\ nmsL s-at* M%t\oi 7^1! 7\m\ ±& an* ^SoU (mm ^m\-. %m 

& &0\\M 20 p), 100°C£| °d#0]\M 2 m ti\\ommi °4M\ *H£ (207)« 

EHPE (C|-0|^ 7h7^ 3LH 7^A|77| 7^|A^ Xflg) 100 §tT¥ 

1,4- HFAB (tflJLli ^EH^ mU M&) 20 gfT¥ 

SP- 170 (0W^| @!77F aiE 7^Ai77| 7^|A^ Tgg) 2 

A- 187 ffLW 7h^A|77| 7hO|A^ A^) 5 §1T¥ 

iHISJoi^H^lie 100 g»¥ 

ciasmioo S9¥ 

o|oUH, fh7| 33« 4*1 7I-3E 7|fiofl ^E! 3U£S US ¥fll» 1 pS. fi- 

ll, 80°C°I <M&oi\M 3& 5& W|o|S#<H SJa SgSFSJcK 

EHPE- 3158 (titom 7\W M 7h^A|77| 7^0|A|= Sflg) 35 5?J¥ 

2,2- U|^(4- aE|A|B^A|JHg)*|A»¥£SSSE!- 25 §1F¥ 

1,4- H|A(2- *| = ^A|«|A»¥SSO|^ = sa)ffl!S! 25 gl?¥ 

3- (2- IHS¥£S«|{4I)01WA|. 1 ,2- <H«A|JL£S 16 §bi= ¥ 

A- 187 WW 7F¥A|77| 7fO|A|= A|§) 4 §ST¥ 

SP- 170 (0FA^| @M Hi! 7F¥A|77| 7hO|A(= Xflg) 2 S9¥ 

7H|^#HAH, MPA-600 (?Hfe 0|gfU Ef&0| 290 L_H7v| 400 nm£J iTS 0|gS|-(H 4,000 mj/cm 2 o| 

EHU* ic^A|f|cK 0\0\k\, 120°C°| Sa&Ofl AH 1202L PEB» 4Wa, W|l|0|4;¥U?fleaS t*#8|-5H 
cK o|£ ojsH ^ m& MS. (207) SI £Ja (8)°l mi£jo| £!£!E|a, ?j3 MS? (209)O| S^£|S^CK g 

^A|0i|cH|Aife, <p 10 nm°| mt^S SgSHJjcK 

0|(HAH, #S|(H|E|ao|-D|c £g£ HIMAL 7MT 7|¥A|77| 7f-0|Ah (Hitachi Chemical Co., Ltd.) Alls) 

§ 7|-SS 7|fifiJ o|ffl(H| ^o| 1 mm, So|7h 10 mm£! ?R¥M o|$J nh^aft ggsMacK o|oW, 

7>3E 22 §&%2| TMAH 4g°-W| £x|^a 80°C£ °Ja gg? (210)* Sgtt«C|-. 0| DM, SJ 

3 0i|*' §°HoM¥EH Si^7| flSFOi fil§ OBC (EH 2fl ail 7f¥A|77| 7|-0|AN 3£: £A|#X| 

)g SJa (8)0H| eslsM o|gJ-g OHI^S 4S)8|-2m. 

Tfl^eflAI, masssai obcs §sHA|7|a a^eio^ xMsHSch a #7| 7|AH*> ^4 SSJfi- e^ & 

oig^oi §*r iiEjg aa 50,000 mj/cm 2 o| t§iro S ^ §^ ¥ah % °jr tt^*<ni 

ej t£. h ! ^««l-a. eHS (5 Si 6)S §sHA|?5!cK o|o-|AH, nHU (5 S 1 6)§ ^m^a^o^ m\t[oi s^nf 
ft 7ma 4T7I hHS* gsHA|7|a AlpH^o^ oh^i £ja5J ^|J£# ««sf«!cK (His oF^a^AH ^sa #B|cH|e|| 

ao^|c ^A| i^ii SS #E^ D ^ 0|4g^ <H|§°^ ApHtF^CK 

o|SM| a|^=! oja^ ells! sl^eM §^A|?|a £g S! 7|^# «7W«ct. a a^, m mm $ m 

<4JA|CH|7> 

ax|E|MS aixi^E^AH 8F7|s| s-^sh^ ax|E|M2 aiA|^M» A|-§th 3d* xiiaisha, ^a|o|| s^th ^^|o 
S. SJa5! sg£l ^^^a £S §y 7|^S S7I-S!- 34, & N ^& ^fe h 7|^S ^flsFS2^. 

miE^aS^ ¥^M/tHIS m|e|-aiiei|o|Eo| 5 ^|^ g§t*i (&ir«| s^u|: 10/90 *u|) 



SIT ^ (Mw: *B|^E|e! = 28,000 

MtfE (Mw/Mn) = 3.3 
<4|A|0|| 8> 

£A|E|M*j a|x|^M^AH ^7|°| S-SSH^ iX|E|M^ aix|AM« A|-*e AlM^Jl ^A|CH| 64 SSJ£h 9±|£ 

iHiEi-HSd- ^©mis miEfa^Biio|Eo| Emis §gsr*fl s^ui: 10/85/5 gui) 

59 ^2 fi*HT (Mw: SBl^Eia £#) = 31,000 
(Mw/Mn) = 3.5 



SSI 44 

7| 7|*Hfi Ul-Sf tfOl, ghgoj J^-ft «}7|o| oj7H» 50|CK 

(1) S# alls. sR* fltt ?a SSS 22L SMSl^ZlEHEl 7|#£ 
541* ^gsi ^4=£l It SAltHl 7^sfe 5§ CH^ Somi-741 «T 4* fcicK 

(2) «|*|| £0|* ¥£^°£ Hj^Am 4= SiH, 7|l|^o| *5 HS j,^ 7 |s 0 | 7 ^fh *|X|| £ 

S fl|J=* *l|gff 4= flch 

(3) «g XHS§o| ¥^11 ^g^S ^SfA|^ ^ 7|7)|S1 ^£7^ £g <%n tH|£I« aflgfl ^ 

(4) £g ^£7^ BUfan ShEh SBJ E 7F DH° £6 «M £.# 8|J=fi- TcllSff 4^ S!°HS, 7|*S 4*31 * 4= & 

(5) oiBJs. HE|oHei|o| a§°| s# si|j=* ttBfi- ^Etes g£ ^ ? a >ck 

(6) fco| £B|3i|^¥ (SS?¥)2| Soil UM£| £i ¥W| tfEWE/H £g 
SiJSsL m\M?\b itfiaas fllo-HT 4* a!7| lcH^oHI, oha| #ss| tl^l B3*U ^Nt 4* flcK 

(7) «7Ha« £*|E|MS EHXI^SS A|-S*fCH D|£!0| o||? &m 4= BjI. 



(57) S^SJ tffl 

^EHCHIAH 73|1 HhSe|o| xjE| ^{H* &9SI-7I fl& 7v)H iX|E|M^ A^^S 7|& ^Ofl ggSUl, 

0| 7|1 i?;|E|MS AHSSS a^Blfi-SSMl 7HHSS iX|E|M« AH£§o£ Off OiS ^SS «^ 

X]\2 Zl%°49\ S5| ^A^# SJ-9SF7I flfl" A-l|2 i?C|E|M^ At|SS OffO-|£l ^gfi ^§ ^<H| S^^SSMj 
2B EMI, 

AJ|2 4&°-1^ SBI ^A^S 2S ?£*I|S| ^«fi| ^AhShJl fHAh x-iB|CH| S|«H ^S^l ^Af <g°-^S ^1 

tfftfil nHId a! x-iEll ^^fTSSAH icftf! s^al ¥£<H| ^|1 e|-&^s| S5| AF4d# 5Ahff o £ 



m o\m, Tan sx|e|m§ ?mg xhssoi ^geos mm DM=nJaiou=, o j7U^ emei oMasa- 
& aei gAUdofl chs if* «rs-«f7i fl& sens em# asrofc 3^ ?m m m\ 

2. 

*n scon oio^i ssi AKd<H cm 3§ £ o -3s «rs*7i *if+ ejxm mi E*a.iiaio|E &ir*« am 

St 1 ?!" 3. 

Al1lM| ojo-lAH, *1 £*|e|m^ *H£gs>| 7hJB.sh §So| BT4> Si B}§cH[ °|sH ^«£fe gfa. 
St 1 * 4. 

n\2%0\\ °>0-|Ai 3§j «gtf*|7h Sgtf*l|& 7|go S 2 U|X| 30 DM=LUE||0|e £ ffftjfl, 7HA|Ai| 

SAi SFsfg 5E£ AK3SKH 100 lHx| i 2 o°c°l S£<>W A|aa| e^ltt gtfofl °|sH a|££fe gnd. 

o-FS" 5. 

aniMi aiow, 3*! 5ga-*iifij ^5 sxufoi 5,000 lhxi so.oooej SfS. 

6. 

gfa. 

7. 

*fli#ofl ojoui A)|1 sx|e|mS #3fg *HS7|- ^aa^eiloim ?^gs| ?Ji 331 7KDL8FE o^B 
S?If 8. 

*|7SW| alow, 73H £k|e|m« 2fifrg *H£7> £x|iH #<* *£S* 3 ITS 5fe oFh! 

Aii7ir<Hi s£i<h/h. an £x|eims g-#g *HS7h ^71 sra*i 2 gj 3°£ u^y ?s g-fi* 5ft urn 
<aw±] 2> 



7' 

C-CH, 

OO 

I 

0 

I 

c=o 

C-CH 2 

R 2 

<f^HAj 3 > 



I 

C=CH 2 

R 4 

M S, R , LHX| R 4 fe ^ fcW SEtr 1 UW 3fi| t^7|» L)-E|-L|jal, 0|&£ AH£ gfcJSWM- #0|t * 

10. 

-C-CH 2 

c=o 

? 

H 

8^8 12. 

xlhlMI Slow, *l|2 £*|e|mS *H£7h #B|iHiao|4i = siny 5fe SB| tfAHd MsH-y 

sx|e|m^ Biixi^mej gm 

^^tsj- ^3 

£f cH|Lix| g-gj 4,xH £fe 7|& #s| m\ ^ ¥M #<H| flTWfetf ^*|o| nHUS ggSKii, 7|£ 
#cH| =£x| 2|JSg El nHH* agste, nHSS gsH xip-IU'o.S.AM SgsHH, o|aH, nHS 

0| X|1?T LHX| 73|12?f <Hi= & »0fl 7|XHS Sf^o S Tisfl- DWI ?3£*I|<HI sjsH Sgsife, Ml SllEfil All 3: & 

a. 

S^FS 14. 

«M3«-ofl ?Johah, ah £x|e|m« ah sal tttf«|o| 

(1) °jo|o| U | S ^ 5§^o| 6 o|^o) oflElls, 

(2) 3|£ m 957|g #7| SDH, SJ 

(3) it tr^ste stf^ 

74l14S-ofl ?ioiAi, ^B|fi 01|e)| = 7F oflgiaSBlS £i¥U <Hiejj= aJ(afe) c|(H|i|?!3Eia H£¥ii cH|e)| = » air 



*H4»ofl aKH-M, S£ »ft <&7\& %7\ §nH7f Huswife <H|EhSoheJ sy(Efe) ESSE!* a^sfe 
17. 

*l|13S-ofl 7|*H£! SfS<H| °|sH MS 
18. 

flH7iwi ^o^ah, ass a*i ¥*w #m gg« *hssah <m ^m #<hi s^sjjl, oi 7|&<hi 

E»*W fife £f 
19. 

aiow, a-a-^i #s(H| sje^ss ess «q*n sa=™ 7i& ^<hi sgsu, m ge^si gg- ¥ 

m *TS| ^M°| £ 0 |7F «|*|| gg?o| 7P £|^¥ °l ^M°l *0|MC|- QH*|| £ - 

20. 

*H7fM| °KHAi 7|S tf^lilol £f <HM*| tfg ±a> tfoflAH M^Eh £fe °-^l MS 

S^S-21. 

xjm 3iFS-«|a| ^1 aW7l flffl fl|1 ix|E|MS a»« XH£g« 7|& tfOfl t^H, 0| X||1 SX|E|MS a^ 

*l|2 ®* DfAHf SI ^2 £*|E|M3 SJ-S^ *HM§0| 7 | & ie <H| ^A^jl, £!#<H| S| 

^*1fFb S^ehS ^SA|7|fe g*H, 
E^ol D^HS 9«H TCIM gj X|2 iX[E|MS B^g AHSgO| S&E 7|& SEWI ZEA^o^ X||1 # 

ifg ahs#o| =s(tfb <s°-3# eh§A|7fe &74i, gy 

#7 1 o|¥<Ha gg# 7|&<H| OlsHH #¥ £ *F¥ aHliS ? H Jsfe BH 

1 atteHH, o|nfl, an sx|e|m^ ahssoi ^^^o S Di|^ailEi|o|E ( °j7U^ eJ^ej Dil^ai^ 

s^s- 22. 

^2i^o^i ?io^i ssi gj-Ah-edoii ch& a^ *tm7\ m ejxh7h miEFHasiioijE s-flej &a 



23. 

3121 IMI ?JoHAH, A|1 a^|E|MS SfS^ *HMg°| S7^ 5So| &4= S=' ^ EhS«H| o|sh ^S£lfe 
24. 

7i22a-ofi s^oha-i, 3«i §gt*^l7^ ggir^is 7i^o^ 2 uh^i 30 «iEFaaeiioiM.s sr^om, §tr 7hai 

ns.M si-a-S mM£L* M&iW 100 lH?:| i 2 o°c°| SEoW ais^j e ^|^ o|^ ?;^£|b a- 
S : r L l>' 25. 

*teis-ofl ?Jo^A^, 3«i *§&*iisi 59 ft^a-oi 5,000 lh^i 50,00021 

^=F& 26. 

7vli21ircHI ? A | o^A^, ^11 i£x|E|MS ^HS7h ?|-=^^a|o|m ^1°| ?>b SftsH^ ^oiE t 
27. 



» si. 

28. 

xfl27S-oii aiow. nu sxieims *hs7F £*i*h m\ ms.$ mm §>b ohaa 

«¥S 29. 

<SW*J 2> 

R 1 

C-CH 2 

f° 

0 

I 

C=0 

<j)-CH 2 

R 2 

<mM 3> 



r 

C-CH 2 

c=o 

I 

0 

I 

c=o 
I 

C=CH 2 
k 

M 5. R , mx| R 4 fe ^ SEfe E^t 1 l-H^I 3S| ^S7|« U^mia, o|fig Ais §SJeW o|g- ^ °! 
c*. 

R 5 

i 5 

C-CH 2 

I 2 

r-° 
? 

H 

A -f§,R 5 n^ «W £ir 1 LHX| 3S| g^7|S L^ycK 

XII21SKHI &<HAH, Al|1 E^O| Al|2 n^Mi} g-e 



S-FS" 32. 
:*^f£ 33. 

m\ mi chilhxi sfe 7i& qh^i <yg ^ m xw7\&& *x\s\ miss mmz, 7\n 

m 4^1 3.ms £ SSWo=| EHes aUtU, nH<Ej§ g§H fllTHff ssMi oq^j g^^ul, o|[tH, eHE! 

0| «|21 S" LHX| 73I32S" 0-|i= SMI 7|XH£ tfSjoS D|Ai| ?£*||<H| °|g|| ggEfe, °-!|xfl H=o| X||Zi 

S^S 34. 

x«33S-cH| xHH st;|e|h S gj-gg xH^oj S4T«|o| 

(1) £J°|°| «l§ H|S #JJf 6 0|tf2| §B|m CMlEJls., 

(2) U4: fl-ft ^7|^ #7| SDH, Si 

(3) MS ST^tFb 

35. 
36. 

37. 

n\33%W\ 7|AH€! ^IJOfl 2|SH Ai|£E|ir «W £^ 8H = . 
^rp.|t- 33 

t|37»o)i aiow, exi is ¥*m «»i*n *m xhssah ^£in, oi ¥xh?i- 7ieoi 

eb*w at m ss 

sh^xsi- 39 

# tfS| &0\7\ °-i)x| §^ o| £>|^¥ #o| QH^| o^o| fc 0 |MC|- It SHE.. 

S^S" 40. 

*H33tfofl flow, 7|s Bl^oi °H^| £g cHMx| y# ^ mM StfS ?>b M# sl|J=. 
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£<£2c 




E£4 

?|S ^6)4 o|-8-^ .V.^7)(UX-3000SC)el 
«4 SES+sJ a* 
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££5 



^^7)(UX-3000SC)sl ^is} 
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